Augmentation of coronary blood flow by ACE inhibition: role of angiotensin and bradykinin.
Inhibition of the angiotensin converting enzyme (ACE) is known to enhance coronary blood flow via partial suppression of angiotensin II and potentiation of bradykinin. The purpose of these experiments was to evaluate the contribution of each of these mechanisms to the ACE inhibition induced changes in blood flow in myocardial regions perfused by intact or stenotic coronary arteries. Seven domestic swine were submitted to an 82% stenosis of the left anterior descending artery with the circumflex artery left intact to serve as control area. Regional coronary blood flows were measured by the radioactive microsphere technique in the total area perfused by each coronary artery and in the subepicardial and subendocardial regions of each area separately, at rest and after treatments with captopril, losartan and a bradykinin antagonist given consecutively. We found a significant increase of total flow in both the stenotic and intact areas after captopril. Losartan caused a significant fall in systemic blood pressure with no further changes in overall coronary blood flow and the bradykinin antagonist produced a small but nonsignificant decline in total coronary flow. However, further separate analysis of subregions showed that subendocardial regions had a sharper increase in flow after captopril, and a significantly greater decline after bradykinin inhibition than subepicardial regions, whereas losartan tended to shunt blood from the subendocardial to the subepicardial regions. The results indicate that augmentation of coronary blood flow after ACE inhibition is not further enhanced by angiotensin II blockade and is in part mediated via potentiation of endogenous bradykinin, which exerts a preferential vasodilatory effect on the subendocardial regions of the myocardium.